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FOREWORD

In 1976, the Ontario Ministry of Environment (OMOE) published thekguideline
"Evaluating Construction Activities Impacting on Water Resources" as an aid
in the assessment of the environmental impact of construction activities.
Information gained since 1976 now warrants a revision of the original

document.

The revised guidelines have been divided into five parts, as follows:

Part I: Guidelines for construction of hydrocarbon transmission and
distribution pipelines crossing water courses (March 1984)

Part II: Guidelines for construction of highways and bridges
(March 1984) ' '

Part III: Handbook for dredging'and dredged material disposal in Ontario
A,B,C ‘ .
A - Legislation, Policies, Sediment Classification & Disposal
B —'Dredging, Transport-and Monitoring
C - Sediment Sampling and Laboratory Analysis
(November 1990, Revised'January 1994) .

Part IV: Guidelines for marine construction projects (April 1986)

Part V: Guidelines for small-scale waterfront projects (April 1986)

This handbobk (Dredging and Dredged Material Disposal - Part III) has been
prepared to assist dredging project proponents, OMOE staff and staff of
other regulatory agencies in the selection of safe and appropriate
management methods based on dredged material characteristics and current
OMOE Tegislation. This document is intended to be a reference handbook of
dredging—disposa1 activities, the details of which may not be required on a
routine basis. The current revision incorporates the new sediment .
evaluation procedures from the Provincial Sediment Quality Guidelines
(Persaud et al. 1992). ' ‘

Mention of trade names and commercial products in this handbook does not
constitute endorsement.
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INTRODUCTION

Environmentally sdund marine construction practice requires that every effort
be made to preserve the physical and biological integrity of Ontario’s
waterbodies in accordance with the provincial goals - "To ensure that the
surface waters of the Province are of a quality which is satisfactory for
aquatic Tife and recreation" (Ontario Ministry of the Environment, 1978).

The aim of this Ontario Ministry of Environment handbook is to provide an
overview of the management options for the handling of dredged'material in the
Province of Ontario. These guidelines were developed to protect the receiving
environment according to the physica], chemical and bio]ogica] QUality of the
material béing dredged Recognition is g1ven where appropr1ate, to the
potential re-use of certain mater1als

Dredging for the purposes of this handbook is identified as the plahned,
mechanical movement of materia] Tocated below the surface of a waterbody, or
at the land/water interface. These guidelines apply to all forms of dredging.

The following sections review the federal, provincial and municipaT'
Tegislation and policies and as We11, sediment classification and. disposal.

‘Dredging activities undertaken by the provincial and municipal governments are
subject to the Environmental Assessment Act. Federal activities may be
reviewed under the Federa] Env1ronmenta1 Assessment,and Rev1ew Process Other

st&"tutes that regnTate dredgmg actthtms_ are a.T sor presem:ed: TIT the handbook. -

et

Sediments are classified into two groups, contaminated‘or uncontaminated,
based on a set of numerical guide]ines Once the sediments have been
evaluated, several d1sposa1 .options are available and depending on the degree:
of contamination, one method is selected




1.0 FEDERAL LEGISLATION AND POLICIES

This category can be diyided into two groups: federal legislation applying to
all proponents, and legislation and policies applying only to federal '

government departments.

F N EW

Environmental Assessment and Review Process

The Federal Environmental Assessment and Review Process (EARP) is an
Order-in-Council, 1ntended to ensure that the impact of any federal project,
program or activity is assessed early in planning stages before commitments
are made.‘ The process applies to any proposal undertaken or financed by the
federal government, involving lands (including the offshore) that are
administered by the Government of Canada, or which concerns any proposal which
has the pdtent1a1 to cause an environmental effect on an area of federal
responsibi]ity,' '

The federal proponent inﬁtiating a project is responsible for assessing the

‘gnificance of the environmental impacts and public concerns, and the
implementation of required mitigative measures. In addition,. the proponent
must satisfy all other Tegis]ation or regulatory requirements related to the
development and implementation of the project.

EARP is 3 stage process: 1) The proponent undertakes an Initial Assessment
(which may only be a simple checklist) outlining the environmental impacts.

If there are no significant impacts or public concerns the project may proceed
incorporating any necessary mitigative measures; 2) If Stage 1 has identified
significant information gaps, or the project needs further assessment, the
proponent conducts a more detailed review called an Initial Environmental
Evé]Uatibn. If the proponent identifies no significant impacts, the project
can proceed, implementing any mitigative measures; 3) If Stage 1 or 2 has
identified significant impatts then the project is referred to the Federal

Environmental Assessment and Review Office for formal review.
Although EARP is a self assessment process, Federal proponents may consult
with Environment Canada to obtain environmental data, appropriate

2
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guidelines/regulations/codes, technical advice and comment to ensure a

thorough review has been done.

Several pieces of federal legislation also have to be considered by the
proponent. Some of the legislation has direct application to dredging and
dredged material disposal projects. Other acts may have only. peripheral
impact or application under very limited cases. ‘

Canadian Environmental Protection Act

The Canadian Environmental Protection Act provides for the regulation of .
federal works, undertakings, and federal lands and waters, where existing
Tegislation administered by the responsible federal department or agency does
not provide for the making of regulations to protect the environment. In
addition there are provisions for the creation of guidelines and codes for
environmentally sound practices and for setting objectives for desirable
levels of environmental quality. Either of these provisions could be applied
to dredging and disposal activities. ‘

Migratory Birds Convention Act

The Migratory Birds Convehtion Act prohibits the disposal of any substances
harmful to migratory birds in any waters or areas frequented by migratory
birds. '

FiSheries-Act ‘

 Two sections of this Act could specifically app]y'to dredging projects:
Section 33 regulates the dumping of any substance which is deemed
"deleterious"”, in waters frequented by fish. Section 31 regulates the
alteration of fish habitat including alteration, disruptibn,or'destruction of
habitat (where habitat can range from spawning areas and feeding areas to
water quality and quantity). Although the administration of the Fisheries Act
is the responsibility of the Department of Fisheries and Oceans, the
administrative activity for Section 33 is carried out by Environment Canada

3
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and through a long estab)ished understanding Section 31 is administered by the

Ministry of Natural Resources.

Navigable Waters Protection Act (NWPA)

The NWPA prohibits any work on, in, upon, under, through or across a navigable -

waterway. "Work" has been defined to include the dumping of fill or the
excavation of materials from the bed of navigable waters. An app]icétion for
exemption is required if dredging or disposal operations‘are undertaken.
Prior to granting the exemption, Transport Canada reviews the implication of
the dredging or disposal operations for potential impact on navigation.

Canada Shipping Act

The Canada Shipping Act regulates the discharge from ships (open water
disposal) of any pollutant specified in regulations of the Act. Most of these
po]]utanfs are those Tisted in the OMOE guidelines. A ruling under Section
728 of the Act may be required.A

a;eat Lakes Water Quality Agréement
The Great Lakes Water Quality Agreement is an agreement between Canada and the

United States to restore and enhance the water quality of the Great Lakes.
Annex 7 of the Agreement specifies that the two governments will develop and

implement programs and measures to ensure that dredging activities will have a .

minimum adverse effect on the environment. Annex 14 of the agreement provides
for the gbvernments, in Eooperation with: State and Provincial Governments to
identify the nature and extent of sediment pollution in the Great Lakes System
and subsequently develop and evaluate methods to‘remedy such pollution.

S




2.0 PROVINCIAL LEGISLATION AND POLICIES
Environmenta1'Assessment Act

The'Environmental Assessment Act requires that proponents of major projects
outline the‘details of the project and identify how construction, location and
ultimate utilization will affect current and future uses of that area. Water
"quality effects, biological effects, and social and economic factors must be

considered.
Environmental Protection Act

The Environmental Protection Act regulates the "spilling" or discharge of'
pollutants into the natural environment, and protects human health and plant
and animal 1ife against injury and damage.

Ontario Water Resources Act

The discharge of any material into water that may impair water quality or
cause injury to any person, animal, bird or other living thing is prohibited
by the authority of the Ontario Water Resources Act.

Beds of Navigable Waters Act

" Title to the beds of navigable waters is restricted through grants by the
Lieutenant-Governor._ Ownership of Tands bordering navigable waters does not
provide right of use of the beds of those waters. '

Public Lands Act

The management, sale and disposition of public lands is controlled by the

Public Lands Act. The Ontario Ministry of Natural Resources may define zones
as open, deferred or closed for disposition.




Conservation Authorities Act

The restricting or reguliating of water through the construction of dams or - '
diversions or depressions in rivers and streams and the‘p]acing and dumping of
fi11 within the watershed is placed under the jurisdiction of the Tocal
Conservation Authority. | |

Beach Protection Act

. The Beach«Prbtection Act refers to taking of sand from the bed, bank, beach,
shore or waters of rivers, lakes and streams and requires a license from the
local Ministry of Natural Resources District Manager.

Drainage Act

The Drainage Act provides 1nformat1on on procedures for the construct1on,
1mprovement and ma1ntenance of drainage works

blic Health Act

The Public Health“Act is concerned with public water supplies and maintaining
their quality to protect human health and assures that projects not impinge'on
the'operation of water treatment facilities.

Lakes. and,aners Imprnvenent.kct;éeﬂ

Y T R

ApprovaTs fbrjthe repair, reconstruct1on or removaT"oF‘dams or'other
structures affecting lakes or r1yers is required from the Ontario Ministry of
Natural Resources. Furthermore, the deposition of any substance or refuse
into a lake or river or on the shore is prohibited by this Act
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3.0 MUNICIPAL LEGISLATION AND POLICIES

These will affect a prOJect where shore11ne or up]and d1sposa1 is to be used
In these cases, municipal zoning or planning guidelines may- have to be
considered. and taken into account. Since each municipality may have
different requirements, the proponent is advised to contact the appropriate
municipal office'during the initial Screening stage of the project.
- Contacting the municipal'office will also permit the proponent to assess the
need for public information sessions to facilitate public acceptance of the

d1sposa1 facility.

4.0 SEDIMENT CLASSIFICATION AND DISPOSALloPTIONs_
4.1 | Incroduction

The need to character1ze and c1ass1fy sediments _prior to dredg1ng in order to
determine the most env1ronmenta11y sound disposal opt1ons dates back to the
1960’s. The U.S. Federal Water Pollution Control Administration (FWPCA), in

~ Chicago characterized Tight, moderate and heavy sediment pollution according
'to ranges of chemical concentrations in 1968. The concentration ranges were
se]ected based on observed responses to 1nd1genous benth1c popu]at1on (i.e.,
abundance and diversity). The FWPCA, Cleveland office, comp1eted a similar
exercise in 1969, and the two categorizations were combined as the Jensen
criteria and adopted by the U.S. EPA in 1971‘ In the early 1970’s, the
Ontario Water Resources Commission drafted sed1ment gu1de11nes based on those
deveTupecf.t.xy tﬁe llf,S;”'EPI? Etﬁtmaf Fﬁenrm refrect Gr;tamc s expenence '
wi the sedmem:. data Frmm Carrad:rm harhours: om the ({reat Fakes: These were
‘revised in 1992 with the publication of new sediment quality gu1de]1nes
("Guidelines for the Protect1on and Management of Aquat1c Sediment Quality in
Ontario"). The Ontario pract1ce has. differed from that of the U.S. in- that
each dredging project has been and continues to be considered on a case by

" case basis. Some flexibility is allowed according to local conditions and the
nature of ‘the project under evaluation. | .

~ Various Ontario Acts and Regulations have en impact on dredged material

T
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disposal or use. In the Guidelines, the use of the Ontario Water Resources
Act and the Environmental Protection Act, administered by the OMOE, are

tlined where appropriate. Compliance with these Guidelines does not exempt
a- dredging proponent or his'agent from ofher federal, provincial or municipal
Tegislation. However, it is Tikely that use of the Guidelines will assist the
proponent in meeting legislative requirements of other agencies and help s
expedite proposed projects. g |

The OMOE strongly recommend; that dredgihg proponents, or their agents, ' i
contact and discuss project proposals with OMOE Regional staff, as an initial b
step, to obtain regulatory and technical advice. This will assist in avoiding
potential'prob]ems and delays. 4 ‘

4.2 App]ication Requirements : , G

B (D

To fac111tate the review of dredg1ng/d1sposa1 app11cat1ons, the proponent is
requested to submit the fo]]ow1ng. - | ' , E

® - A brief outline of the proJect proposed and the requirements of
the project. -

&  Detailed map of the dredging project site; the map should -
clearly indicate bathymetry, relation of major landmarks to
s1te, scale (1:500 or 1:1000), d1rect1on of north and sample

- collection sites.

I 'r_—m:,{;,:,,’e,,‘;}.p@ b s - et e L lm »x~.,~ R o L .

libf’DeschptTonsaf‘tﬁesnatuveraf’theamaterwaf ta he»dnspasedm this
shou]d include the results of bu]k,chem1ca1 analyses; results of .
other tests conducted to further evaluate the materials such as
bioassessment,testihg, geotechnical testing, testing of
settleability or leachability etc. This description should also

include -a discussion of the latest results compared to earlier -
surveys and an up-dated tabulation of results for the proaect * st
site. : ’
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e A discussion of the proposed disposal alternatives and an
evaluation of the disposal mode proposed, including site
evaluation, and if containment is proposed, facility Qesﬁgn,
facility management and facility de-commissioning.

e Generalized map of the disposal area indiCating the proposed
disposal facility in relation to the project site and the
proposed transit routes to the disposal facility.

e If possible, an aerial colour photograph of the project site
should be included. ‘ ‘

The following example illustrates the information package.
Description of: Project

In‘1984, Public Works Canada p}oposed'mainténance dredging of portions of the ‘
Burlington Ship Canal from Hamilton Harbour into Lake Ontario, specifita]]y to
remove accumulated sand. Two areas were to be dredged comprising ZS,OOOvm°1n

the north section and 2;000‘m’1n‘the-south section of the cana]! |

It was determined that Trans Northern Pipelines owned a pipeline crossing the
mouth of the cunal at the Takeward end which might be impacted by the

dredging. Its elevation was checked in the field and was found to be safely
below the Timit of dredging.

T I R L o S LT 2 T S B T TG LI T o T ST -

Three sediment samples were collected for analysis: one from the north
section, one from the south section and one control from Hamilton Harbour.
The south sample contained 100 ng/g of PCBs (compared to. Lowest Effect Level
of Provincial Sediment Quality Guidelines of 70 ng/g). Other parameters and
Tocations were within the guidelines. ‘ ‘
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OMOE requested further sampling to delineate the extent of the contamination:

re samples from the north section and three from the south. PCB
contamination was verified in the south section at a different location than
had been sampled the first time. Therefore, it was decided that the entire
2,000 m' of material would be disposed of in the Hami]fon Harbour Commission’s
confined disposal facility. Contamination (126 ng/g of PCB at a Tocation
close to where 40 ng/g of PCB had been found the first t1me) was determined in
one sample from the north section.

Disposal Alternatives

It was decided to isolate an area 20 metres east and west of the sampling
point and extending the full width of the dredging area from north to south
for disposal in the confined disposal facility (CDF) located inside Hamilton
Harbour. The remainder of the dredged material, which met OMOE guidelines for
open water disposa1, was barged to an established off-shore disposal site,
about 1 km southeast of the canal in Lake Qntafio. This location had been -

previously designated for uncontaminated dredged material disposal. The City :

7 Hamilton water treatment plant intake was 4 km from the disposal site,
therefore no impact on the water supply was anticipated. Routine monitoring
of turbidity levels at the intake revealed no impact of the spoils disposal.

Monitoring Program

The OMOE chose to monitor the dredg1ng activities associated with the
Burlington Canal because of the potential impacts to water quality uses and
aguatic biota. Open water disposal operations may result in dispersion and
movement of sediment related contaminants and/or disruption of the bottom
habitat at the disposal site.

The monitoring program had several-sampling components:

® pre and post disposal surficial sediment samples.

‘10
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e  suspended sediment sampiing with both sediment traps and
centrifuging of surficial water. |

e visual descr1pt1on both aerial and d1ver.

@ transmissometer measurements
(refer to Figures 4.1 and 4.2).

Recommendations

1. Study has shown that there is a need for site specific monitoring.
* Each dredging project and disposal technique should be monitored
‘because certain factors (i.e. prevalent wind direction, dredging
Tocation embayment vs. open lake, navigational activities etc.)
inf]uencingveech site may vary.‘ )

2. When the chemical and physical characteristics of the ‘newly’ exposed -
sediment is unknown, coring for sediment should be employed. The.
"newly’ exposed sediment may be contaminated and perhaps may be a
i+ potential environmental problem.

4. Silt curtains or a similar contaminant. device may be required at a
dredge site to control movement of suspended material. Plumes were
observed at the dredging site.

S- Biological stud1es (e. g., commun1ty structure ana]ys1s) may -be required
t f‘_ft&>%§§éiiijﬁgphtent’ 'rﬁﬁmaﬁ:ﬂfrmpacts,tafaquainc.ﬁnota;
Sediment bi oassays’ may” aTso be requxred‘ to assess the toxicity and

b1oaccumu1at1on of contaminants in sediments.

The methodology and ‘results from the moﬁitpring study are provided in a 1989
OMOE report (Lomas and Persaud, 1989, unpublished). ‘ '




4.3 Dredged Material Classification Process For Disposal

4.3.1 Application

This classification process differentiates dredged material on the basis of
chemical and physical characteristics. The dredged material management
options include: open water disposal, disposal on land and confined disposal.

The classification process applies to dredged material originating from
.commercial, industrial or public sector undertakings with the exception of
agricultural drainage act1v1t1es managed by Ontario mun1c1pal1t1es under the
Drainage Act, and resource recovery activities under the Beach Protection Act
administered by the Ontario Ministry of Natural Resources. The disposal of
dredged material from agricultural drainage activities is governed by
guidelines established by the Ontario Ministry of Agriculture and Food.

- Depending on the magnitude and Tocation of small dredging projects of a
non-commercial, non-industrial or non-public sector nature (e.g., cottage
owners), they may be exempt from this classification process. Such exemptions
would be made at the discretion of the appropriate OMOE staff. Dredged
material from thése exempted undertakings should be handied in the following

manner:

® disposed of on-land, on-site, above the high water mark,
and . , '

® stab111zed as soon as poss1b1e to prevent its re-entry into the
waterbody '

4.3.2 Classification Options

The dredged material, depending upon its chemical and physical characteristics
relative to the parameters presented in Appendix A, will be classified in one
of the following categories:

13




suitable for open water disposal;
B.» suitable for agr1cu1tura]/res1dent1a1/park1and ("Urban
Residential Fill") '
C. suitable for commercial/industrial ("Urban- Industrial Fill")
“contaminated material requiring disposal at a certified confined
dieposa1'faci1ity (dewatering permitted); '
- E.  severely contaminated material requiring specialized disposal at
a certified confined dispasal facility (with no dewatering)
("Controlled Fil1" or "Hazardous Waste")
NOTE: Disposal alternatives B through E are determined on the bas1s of the
procedure described in the Ministry’s "Proposed Policy on Management of Excess
Soil, Rock and Like Materials". These options are discussed in detail in that
document and are not considered further here.

Selection of the disposal alternative is made on a case—by-case basis. The
classification procedure is briefly described in the fo??owing'sectfbn.

4.3.3  Classification Process

In this section, the disposal aTternatives are discussed in the following
terms: ' 4

e evaluation process,

@ guidelines for the various options, and

® required analyses for the options. »

GMOE’cuncurrence and]ar'appruvat rs requmred:fbr—each uf‘ﬁhese‘optwons
Comp11ance w1th these requ1rements does not exempt a dredg1ng proponent or his
agent from other provincial or federal legislation.

Analysis and eva]patione, in addition to those outlined below, may be
requested at the discretion of OMOE staff, after initia]'discussions:with the
proponent. These additional requirements may reflect the results of ongoing
investigations in an area (e.g., fhe»St. Clair River),lwhere constituents not
1isted in Tables A.1, A.2, or A.3 of Appendix A have been identified in
eoncentrations deemed hazardous or potentially hazardous. The-evaluation

& -
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process may require the use of bioaésessment procedures. Information in this
regard can bevobtained by contacting OMOE.

Separation of dredged materials identified as "contaminated" from
"uncontaminated" areas will be accepted if the proponent can demonstrate to.
the sat1sfact1on of OMOE that:
A e there are d1st1nct areas or 1ayers of sediments of different
quality, and
e the necessary equipment and expertise are available to undertake
the dredging operations. :

4.3.3.1 Open Water Disposal (including beach nourishment)

The chemical quality of the dredged material is compared to the Provincial
Sediment Quality Gu1de11nes (Appendix A). The Sediment Quality Guidelines
also require determination of the chemical qua11ty of the sediments in the
proposed disposal area. Evaluation of the suitability of disposal of dredged
material depends on both the chemical quality of the dredged material and the
existing chemical quality of the sediments at the disposal site. The
evaluation procedure is described in detail 'in Append{X'A. Selection of a
disposal site is also governed by other considerations which are detailed in
Chapter 5.0.

For dredged material with contaminants other than those in Tables A.1, A.2 or
A.3 in Append1x A, the requ1red method of disposal sha11 be determined by
OMOE.

4.3.3.2 Confined Disposal

If the quality of the dredged material exceeds the relevant guideline levels
of the Provincial Sediment Quality Guidelines as described ‘in Appendix A, then
the material is not suitable for open.water dispose1. Where. dredged material

is not suitable for open water disposal, the material is to be dispooed of in
a Confined D1sposa1 Fac111ty under the terms and cond1t1ons as described ‘in
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Section 6 of this report, or in a suitable up]énd disposal site under the
ms and conditions described in the Ministry’s "Policy for Management of
Excess Soil, Rock, and Like Materijals".

5.0 UNCONFINED OPEN WATER DISPOSAL
5.1 Introduction

Environmental, engineering and economic factors must be considered in the
selection of an open water disposal site. To properly evaluate all potential
sites, an,impacf matrix should be constructed which Tists all of the criteria
given in the following discussions. Where possible, all relevant data should
be collected and collated, identifying areas where additional data collection
may be necessary. Once sites have been evaluated on the basis of
environmental impacts, the engineering and economics of haulage should be
considered. The final "short-1ist" of sites should be discussed with staff
from the OMOE Reg1ona1 Office before data collection begins.

5.2 Site Selection Criteria

lﬂ; site selection criteria were developed by the‘Dredging Sub-Committee of
the Internat1ona1 Joint Commission and are adapted with minor changes from:
their 1983 report (IJC, 1983).

Open water disposal sites should be located so as to avoid adverse impacts on:

e commerce and-transportation, including commercial shipping,
commercial fishing, pipeline and- cab]e cross1ngs and mineral and
aggregate extraction; '

®  water intakes and outfalls;

®  recreational uses and aesthetic values of the area;

e bottom topography so as not to adversely impact water

- circulation, current patterns, water level fluctuations,
temperafure regime, erosion and accretion patterns, and wave
climate; |

®  sites of natural, cultural, archaeological, historical and
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research significance;

e sanctuaries and refuges, breeding, spawning, nursery and feeding
habitats, and passage areas for fish; and

e sbecies of special interest 'such as threatened and endangered

species.
In addition, open water disposal sites should:

e be compatible with the physical and chemical characteristics of
the dredged material to the maximum extent practicable;
utilize the smallest practicable disposal area;
Tocate where current and past dredged material disposal has
occurred, if these sites meet the other guidelines; and

e be selected to minimize the dispersal, erosion and slumping of
the material so that only the smallest practicable part of the
waterbody will be affected. '

In applying the above-mentioned guidelines, the following considerations need

to be addressed.
5.2.1 . Impact on Various Commercial Activities

The sites and the transit routes from the project area should be selected so
as to minimize interference with navigation, commercial fishing, submerged
pipelines or cables, and sand, gravel or mineral extractions. '

Information regarding the navigatiOn channels in the Great Lakes is available
from the Canadian Hydrographic Service and the U.S. Nétional Oceanic and
Atmospheric Administration (NOAA). Except for long, buoyed navigation
channels extending several kilometres from shbre, open lake-disposal sites
have typically been Tlocated 1 to 3 km away:frOm'navigation channels. It is
believed that this distance is sufficient to preveht potential  adverse impacts
to the navigation channels. At 1ocation$ where open Take«disposal sites may
be near commercial navigation sailing courses, minimum depths at Low Water
Datum should be maintained, where feasible, in order to avoid grounding of
vessels..
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The minimum depth needed at any specific area should be at least equa1 to the

eatest project depth which is charted at nearby navigation channe]s and
harbours. The Tocations of other installations in the Take bottom, such as
cables, pipelines, well-heads and commercial fishing net Stakes,_are
identified on the nautical charts. In those cases where it may not be - B
possible to maintain a minimum depth, open lake disposal areas should be ' -
registered with the Canadian Coast Guard, so that notice to mariners can be
made. Published information is not generally available regarding'thév
Tocations of sand, gravel or mineral resources. and extraction activities in
many areas of the Great Lakes. The current national and local permitting
processes for disposal activities consider potential conflicts between open
Take dredged material‘diépbsa1 and sand,. gravel or mineral extraction.

5.2.2  MWater Intakes and Outfalls

Use of the open water disposal site shou]d‘not interfere with municipal,
industrial or other types of water intakes and outfalls. ‘

»position of dredged material close to a water intake may increase the

suspended solids load to a water treatment facility resulting in additional
filtration requirements and costs. In some cases, material debosited in the
vicinity of. a water intake may not have an immediate effect, since most

disposals occur during calm periods. Such mater1a1 however, can be

resuspended during storms and affect the quality of water entering ‘the intake. o
Mounds of mater1a] adaacent.to an intake may also. affect the prOper N '
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port.  Such mounds’ of matertaTs can aTso attract‘certawn'spec1es of fish wh1ch
could be drawn into an intake.

Disposal of dredged materia1 c]bs.'e to an effluent outfall may reduce the !

design dispersion characteristics. of the outfall. Thermal, sewage and

stormwater effluents require adequate mixing and transport'via currents to

prevent local water quality degradation. Mounds of dredged material.could

impede water movement in the vicinity of outfalls. Deposition of- material g

resu]tmg in blockage of a diffuser port on multiport outfalls may result in i
3
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hydraulic overloading in the outfall. This would result in the diffuser caps
being Tifted off céus{ng pressure drops at the remaining ports. Disposal in
the vicinity of an outfall must be well outside of a safe zone designated by
appropriate regulatory agencies and the agency and operator responsible for
the outfall. ' '

5.2.3  Recreational Uses and Aesthetic Values of the Area

‘An open water disposal site should be removed from areas of recognized
recreational value such as beaches and wildlife areas. Disposal procedures
should be designed so as to prevent‘or minimize any'potent1a1 damage to the
aesthetically pleasing features of the open water site, especially in regards
to water quality. In some instances, clean dredged material may be considered
suitable for beach nourishment. Disposal operations should be timed so as not
to interfere with the peak recreational period.

5.2.4  Bottom Topography

Bottom'topography influences the current patterns and water circulation and,
therefore, plays a critical role in;the;ecology of lakes. Current patterns
and water circulation (1.e;, physical movement of water in the aquatic system)
act to transport sediment and dilute dissolved and suspended chemical
constituents. They also transport food and nutrients- for aquatic organisms,

- provide directional orientaﬁion’to migrating species and moderate extremes in
temperature variations. Normal water fluctuations in a body of water affect
water depth, water quality and are critical during spéwhiﬁg and feeding
season. - Prevalent accretion and erosion'patterns'in an area determine the
bottom movement of material. Similarly, aTteratfons in the wave climate can
severely affect or destroy populations of aquatic animals and vegetation,
modify habitats; reduce'fdod4supp1ies and change erosion patterns.

~ The dredged material should be deposited in a layer of suitable thickness at
the disposal site to maintain natural bottom contours and elevation. In
locations where mounding is.an acceptable and ecologically desirable

19




alternative, the shape and orientation of the mounds should be such that they
11 have a minimal impact.on the prevailing current pattern and water
circulation. The height and shape of mounds should be such as nqt to change
existing depths and available fetches to adversely alter the wave climate of
the area. The djsposa1 of the dredged material should not result in enclosed
areas of stagnant water, especially during Tow water cycles. ’

5.2.5  Sites of Historical Significance

Open lake dredged material disposal sites should be located away from areas of
historical significance. ‘Areas which are designated for their natural,
"cultural, archaeological, historical or scientific significance should be
preserved in their existing state and managed so as to ensure continued

access.

Natural areas include important examples of natural history in the form of
p1aht and animal communities, landforms and geological features. Natural
areas are tracts of wéter‘so Tittle modified by man’s'activfty or sufficiently

‘covered that they,contain native plant and animal communities believed to be
representative of the pre-settlement Tandscape.

Historic and cultural resources include sites, areas, structures and objects

of significance in histpry, architecture, archaeology or‘culturé, e.g., sunken
ships at the bottom of the Great Lakes. Sites,’suth as Fathom Five Underwater
Park near fgggzgury 1n.Gea 1an.Bayﬁgigg.vaJuahlg;&sgagisblg}t@g1r‘natU(§l and

, Aunchsturbedi stzte» theg contain rr. useﬁxt‘ sc.tenmﬁc mfumst:mrr,_ I.n many areas,h
known h1stor1caT sites are cataTogued

5.2.6 - ‘Sanctuaries and'Refuges, Breeding, Spawning, Nursery
and Feeding Habitats, and Passage Areas of Biota ’

The disposal of dredged material should not damage or destroy wet1ands;
sanctuaries, refuges or other areas designated and managed for the

preservation of fish and wildlife. Improper disposal can reduce suitable
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habitats for many species of fish, wildlife and other biota; and interfere
 with spawning, migration or other life stage activities. Habitats can also be

damaged by changes in water levels or circulation and by smothering.

Appropriate surveys of the area(shou]d be conducted prior to dredged material

disposal in such areas.

Applicable listings of species whose continued existence is considered to be

_ threatened (i.e., those species designated as "rare and protected”,
"endangered", etc.) must be considered when selecting a disposal site. The
disposal site must not adversely impact or interfere with the continued
survival, reproduction or movement of such species br with management efforts
to protect and rehabilitate such species. In addition, the disposal site must
not adversely impact on or interfere with management p1ans or efforts for
other species of special interest, such as those designated for intensive
management or for introduction into the Great Lakes. Included in these
considerations is protection of the forage base upon which<the$e species are

dependent. ,
5.2.7  Sediment Compatibi1ity with Substrate at Disposal Site

Compatibility of the dredged material with the substrate at the disposal sité
- is desirable in order to maintain the physical, chemical and biological state
of the site. Some allowance for temporary;changes in the substrate
immediately following disposal can be made, but the major objective should be
either an 1mprovemeht or a quick return to ‘the natural substrate type at the
disposal site. The pr1nc1p1e of "sed1ment match1ng" has been 1ncorporated into
the chemical evaluation procedure described in Appendix A. ‘

"Sediment matching" has been used to minimize the impact of dredged material
disposal on biota: This involves finding an area having substrate similar to
that at the site to be dredged and disposing of the dredged material at that

location. Sediment matching accomplishes two things:

1. it reduces the time required for re-colonization by biota because
organisms from nearby areas should be adapted to conditions found in
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the dredged material; and

2. it minimizes the time required for the estab]ishment of a ’‘stable’
biological community. The more similar the dredged material is to
the surrounding area, the 1e$s time will be required to reach
equilibrium with respect to,both chemical and physical
characteristics. '

For the above two reasons, sediment matching should be employed where
possible. However, there are circumstances that preclude the use of sediment
matching. These include availability of disposal site substrate similar to
the substrate to be dredged, economics and the need or desire on part of
resource managers to create a new habitat type in an area. |

If sediment matching is not practica], then consideration must be given to the
type of sediment to be dredged and its compatibility with substrate at the
disboéal site. From a biological (habitat) perspective, sediment can be

onveniently divided into three types: coarse - gravel, cobbles, boulders
(with some fines);(medium - sand with some fines; fine - silt and clay. Each
of these has characteristic properties that make it valuable to different
components of the biological community. ‘ |

Coarse-grained sediments provide valuable habitat for many species of
invertebrates, including. those that are considered to be valuable as fish
food, and generally provideigood habitat for fish spawning, rearing and
feeding. o ‘ |

Medium-grained sediments provide poor substrate for 1nvertebrates, except for
the few species that are capable of 1iving in and on this unstab]e,
nutrient-poor medium. Sand should not be deposited on another substrate type
. unless absolutely necessary. In cases where sand is deposited in deep water ‘
over fine sediment, there may be a Tong period of time over which the

substrate will be altered unless the sand passes completely through the softer

material.
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Fine-grained sediments provide good substrate for benthic invertebrates, but
are generally poor for fish spawning. If macrophyte growth occufs, then
excellent habitat for spawning, fearing and foraging is provided for some
species. Fine sediments, however, are usually nutrient-rich and can cause or

aggravate enrichment problems.
5.2.8 Minimizing the Size of Disposa] Area

Use of a site for dredged material disposal will have some impacts;' In order
to minimize the area affected, the size of the disposal area used should be
kept to a minimum. Designation of the site must take into account that the
area on the bottom will be a much larger impact ‘zone than om the water
surface. The disposal area must be easy to locate by the ship or barge
operator,vso the material can be placed inside the designated boundaries of
the site. To facilitate this, the disposal area should.be clearly marked.
Accurate site Tocation is particularly important if the deposited.material is
to be "capped" with other materials (fd better match substrate, enhance
habitat or help seal off pollutants). The capping material must be accurately
placed over the pfeVious]y deposited material. ' |

5.2.9  Use of Current and Past Disposal Sites:

Current and past open water disposal sites may have been chosen after
consideration of factors such as distance from dredging site, proximity to-
navigation channels, etc. and may already be 1n~comp1iance with these
guidelines. The use of existihg sites is preferred for localizing impacts of
~disposal. If there are some unavoidable adverse impacts from disposal, it
would be preferable to continue to use existing sites where degradation has
already occurred rather than affecting other areas. Since these éites have
been used in the past, surveys can be done to determine actual impacts from
their use by comparison with surrounding lake bottom outside the disposal
area.
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2.10  Minimizing Dispersal, Erocfon and Slumping of
Dredged Material at the Disposal Site

Retention of dredged materials at disposal sites can be fostered by proper

site selection, disposal methods aﬁd_dredged material stabilization. Disposal

sites should, therefore, have the following characteristics:

particle sizes as fine as or f1ner than the dredged materials;
bottom slopes should not be steep;

sites should not be adjacent to channels; and

sites should have a Tow hydraulic energy (both bottom currents
and storm erosion). ' '

e o @ o

It is recommended to use disposal s1tes which have shown minimum d1spersa1
slumping or eros1on of dredged mater1als in the past

%sposa],methods which would aid in dredged MateriaT retention are:
e accurate placement of dredged materials; and

e t1m1ng of disposal so that water levels and currents would.
permit maximum settling and compaction. '

s Ae el e ine l»",—&‘ﬁ-h&-e ).'i,.ahgut PRIPEN ’.1 e g,.,y- PR .

Reteirtwm G’f dmdge«f materra?[s. cm sﬁ:& cam ba ﬁzstered hy_ T

e estab11sh1ng aquatic or semi-aquatic vegetat1on as soon as
possible where this is feasible.

5.3 Site Surveys

Comﬁonents which are undertaken in site surveys should assist in the choice of
the actual site and augment long-term monitoring by providing "pre-activity"
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data. Site specific factors to be measured include:
" Bottom Erodability

L select an area of Tow hydraulic energy w1th s1m11ar part1cle
- size as the dredged sediments;
L 2 obtain information on bottom currents;
@ measure the particle size of the site sediments to obtain an
estimate of bottom currents in the area; and | o
® use wave and storm hindcasting models to predict the effect of
major storms on the hydraulic energydof the site.

Biological Community

e determine the speciation and biomass of the benthic. community;
@ determine the commercial and'spoft_fishing in the area; and
& determine suitable biota (benthic organisms) which could be used
in subsequent}monitoring of bioaccumuTation,of contaminants.

vBecausefofAthe'costdof suchvdaté collection, it is adviéab]e to make use of
all available historical data supplemented by either diver or remote- operated
vehicle observations. Once a site is chosen, more detailed information can be
co11ected. In addition, the suspended solids. (throughout water column) in the
area should be characterized for quantity and contaminant concentrations

This data w111 provide a “pre-use" data base.. Monitoring over a per1od of
tame:may pruve usefﬁl“to:aITau:fbr'naturaw fTuctuatIans ruxcuncentrat1ans of -

* contamimants. Data coTTect1un-sxtes shou]d‘be'chcsen on the basis of -
operational monitoring requ1rements ‘

6.0  CONFINED DISPOSAL FACILITIES

6.1  Purpose

Confined‘disposal facilities (CDFs)»are«appropriate when it is deeméd.
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neceséary to isolate contaminated dredged materials frbm the environment. To
1fil1 its role, a CDF must be designed and managed to retain the contaminated
dredged materials without impairing the quality of the adjacent waters, and
without creating subsequent contaminant pathways (e.g., dust, vegetative
uptake, erosion). Because a CDF is a Jong-term structure it should be sited
with a view to compatibility with existing and proposed Tand and water uses.
The ministry is currently developing guidelines for lakefilling operations.

6.2 ‘Under Water Containment

Traditionally, contaminated dredged materials have been placed in shoreline or
upland containment facilities to remove and isolate the materials from the
aquatic environment. However, the higher cost of on-Tand disposé], coupled
with fhe significant environmental impacts, have led to the development of:
underwater "confinement" or "capping". This procedure is not a commonly used
technique in Ontario but has been used in other areas such as the New York

Bight.

‘lere are three main concerns with open water disposal of contaminated

sediments:

L3 erosion and off-site transport of the fine-grained sediments
with which much of the contaminants are associated;

e interaction of colonizing benthos or bottom-feeding fish; and
e long-term transfer of contaminants into the overlying water
coTumn. ‘ ‘ ’

To overcome these concerns, the "borrow and fill," and "capping" techniques
have been developed. In the borrow and fill technique, a large pit is
excavated and the excavation material p]aced'fo one side for later use. The
contaminated dredged material is placed in the pit and the excavated material
used as cover. This offers the advantage of covering the site with sediment
similar to the adjacent -area and a cost savings by not having to transport

cover material to the site. 1In the tapping technidde, the dredged material is
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placed at the d1sposa1 s1te and covered with a th1n layer of uncontaminated
material which will not be eroded from ‘the site. In the past, this material
was medium-coarse sand. A drawback to capping is the need to dredge sediment
from another area and transport it to the disposal site. It is not
recommended to use sand if the material being covered has a different texture,
i.e., finer to prevent the cap from penetrat1ng the Tess dense material. In
these instances, fine, clean sed1ment shou]d be used as the capping substrate.

- Careful placement has been a problem for projects attempted in Atlantic

Canada. Typically, a cover volume of three to five t1mes the volume of
dredged sediments has been requ1red to provide a cover of at Teast one metre
(Bokun1ew1cz, 1981a,b; 1982) ‘

Care has to be taken that the cover material does not disp]ace nor inter- mfx
with the. dredged sed1ments, and that the cap adequate]y covers all of the
dredged materials. ' : :

6.3 Desidn and Operation Considerations of Shoreline and Upland
CDFs : ' ‘

Several factors must be taken into consideration in the design and operation
of shoreline.and upland facilities. These include:

e  Site Designation:
- Tand ownership ‘
_ - mun1c1pa1 p1ann1ng/zon1ng restr1ct1ons
“~,‘j"_nubTrc.perceptxon‘ , o ‘j‘
‘f¥» adaacent,Tand'uses and\restr1ctTons :
- water lots and r1par1an rights
- _site accessibility } , ‘
- 1nterference with 1ongshore transport or suscept1b111ty to
eros1on ' ‘
- geotechn1ca1 propert1es of site so11
- geology and- hydrogeo]ogy of site
- capacity for enlargement |
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e Facility Design:

restrictions imposed by site designation review
physical and chemical nature of materials

method of material entry .

allowance for over-dredging and volume increase due to
entrained water ‘

effluent quality requirements

drainage to receiving waters

long-term capacity requirements

e Facility Usage:

restrictions determined by site designation review
interference with normal navigational or recreational uses of
waterway by disposal transportation '

maintenance of site integrity (structural)

control of site accessibility A

maintenance of effluent requirements

L 2 Facility De-Commissioning:

isolation of dredged materials
maintenance of material integrity
restrictions on site acces;ibi]ity
restrictions on site usage
long-term monitoring requirements

6.3.1  Site Designation

It is preferable to designate a site on property controlled by either the
'project proponent (e.g., Public Works Canada) or the project initiator (e.g.,
a harbour commission). However, consideration must bevgivén to adjacent
property ownership and uses. This may lead to-a requirement for creation of a
buffer zone. . There may be specific municipal zoning or‘p]anhing strétegies
controlling the use of the area, such as designation of the property under a
holding zone for future recreational park or waterfront development. An

i
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important restriction on shoreline CDFs is waterlot and riparian rights.
Siting of a CDF may deprive an adjacent landowner from access to waterborne
transportation or the use of a waterway for cooling waters or éff]uent pipe
right-of-way. Consu]tat1on w1th municipal planning author1t1es and local
property owners should be considered at this stage.

Site accessibility is very imporfﬁnt in,site*deSignation for CDFs. The

- transportation of dredged material can present a hindrance to other water
uses: navigational or recreational use of the'waterway can be hindered by
barge traffic or the hydraulic pipeline on.a suction dredge; special handling
facilities may have to be constructed on the shoreline to accommodate

. double-handling; truck traffic to an up]and facility may be restricted to
select times, select routes and may requ1re spec1a11y equipped trucks;
hydraulic pipe]ines'on alsuction dredge may require special rights-of-way.

Eng1neer1ng considerations in site evaluation must include the geotechn1ca1
geo]og1ca1 and hydrogeo]og1ca1 characteristics of the site. Consideration
must be given to the ability of the site to support the weight of the berms
and the dredged materials without slumping or ground-faulting. Removal of
soft underlying layers to stabilize berm foundations or the installation of
special geotextiles may be fequired. Geological factors include depth of
overburden, nature of o?erburden and undef1ying rock type and structure.
Because many areas depend on groundwater for potable water supp]y, the
hydrogeo]og1ca1 characteristics of the site have to be reviewed and may lead
~to a requirement for a spec1a1 liner. A special requ1rement of shoreline
Facitity mgnztvm s interference: witly Fongshore transport: and the

’ susceptwbaﬁ th ta erosn am or uver-topmng;. Eva:Tua,tmn af erusmn and the use
of protect1ve armour stone may be required. The overall cost est1mates for
the facility should also include ava11ab111ty and transportat1on costs of
material for berm construction.

Proper review of site designation factors can be very complicated and
time-consuming. It may be advisable to construct a matrix chart in order to
v ensurthhat all factors are adequately considered,andAthé cost components of
each factor summarized. This way a meaningful comparison of factors and




associated costs for each site may be made.

6.3.2 Facility Design

The design may have to be tailored to specific restrictions developed under
the site designation stage; however, the main criteria will be the physical
and chemical nature of the material to be confined. The design factor will .
include any regulatory restrictions on permitting dewatering and the quality
of the dewatered effluent. The nature of the material may be such that
special liners, increased control of the permeability of the berms, addition
of settling agents and special effluent control mechanisms may be required.

If dewatering is permitted, then the CDF should be designed to minimize the
loss of fine-grained particulate matter with which contaminants are most |
Tikely associated. The objective is to reduce the horizontal velocity of a
sediment'partic1e relative to its vertical sedimentation velocity.
Sedimentation of the fine-grained particulate matter can be accomplished by:
e increasing the distance between the inlet and the effluent
~ outlet; .

e decreasing the horizontaT velocity of the water between the
inlet-and the outlet (i.e., maximize travel time between inlet
and oht]et); and ’

L g adding chemical(s) to increase the sedimentation rate.

Specific information of designs to promote‘settling can be found in Palermo
et a].v(1978); information on the addition of agents to promote flocculation
and sedimentation can be found in Wang and Chen (1977) and Schroeder (1983).

The design must also consider the method by which the material is dredged and
transported to the site. Hydraulic dredging typically yields a slurry of 3 to
20% solids content. The extra water must either be allowed to be drained off
or the faci]ity increased in size. The physical nature of the material will
also be altered during the hydraulic dredging. This could lead to a
§ubsequent problem of a very.s16w rate of settiing of the dredged material in-
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the containment facility.

The method of p1acing'of material into the CDF can be critical in maintaining'
a reasonable rate of sedimentatidn inside the facility. The hydrau]ic'
pipelihe should have a deflector plate on the end to reduce the input velocity
and to prevent erosion of the inner walls of the berms Log booms may a]so be
requ1red near the entry point to further reduce hor1zonta1 velocity and to V
- retain any surface froth and scum.

Facility capacity shou]d take into consideration:

e potent1a1 over- dredg1ng, .
e extra volume requirements created by water entra1ned by the
hydrau11c dredging process,
e effluent specifications; and-
e  long- -term requirements for dredging at the prOJect site.

The stated purpose of‘p1acing the dredged material in the CDF was to prevent
dispersal of contaminated sediment subsequent to the dredging operat1on
Because contam1nants are preferent1a11y associated with fine- gra1ned
sed1ments, most effluent controls will be based on a control of the suspended
sediments content of the effluent. Design of the effluent control mechanisms
to maximize the retention ostuspended solids and tolminimiZe the effort to
accomp11sh this task is one of the most important components of the facility
desrgnu Effluemtucuntruls~typncailxvcnnsmst aﬁ’wemrs uhuchcare-secttons of
the: berm a.t Tower eTevatmxr and: are cuvere:f mtfr a coarse graveT (tu prevent
erosion).. More elaborate controls can cons1st of special geotextiles or
semi-permeable berms,. flow control valves or a series of overflow pipes.
Gu1de11nes regulating the qua11ty of the effluent may be a comb1nat1on of
province-wide regu]at1ons and the quality of the receiving waters

Dra1nage of the dewater1ng eff]uent from a shore11ne CDF is re]at1ve1y simple,
tak1ng into -account potential for er051on of undermining of the effluent
structure. ‘Drainage from an upland site must take into cons1derat1on the
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stream flow characteristics of the receiving stream so as to minimize the

/sica1"impact on that receiving waterbody.

6.3.3 Facility Usage

Restrictions on the operation of the facility can be created by other users of
the waterway affecting both the dredging operation and the transportation of
dredged materials to the CDF. These users can include both commercial and
recreational craft. Other restrictions can be caused by commercial fishing
operations or seasonal Timitations to protect fish migrations or larval

development.

Maintenance of site integrity should be fe]ative]y simple if careful planning
and design is incorporated into the site designation and facility design
stages. Contingency plans may have to be developed to accommodate berm
slumping. (due to site degradation) or failure to meet dewatering effluent
requirements. Site integrity can also be maintained by careful regulation of

~ther users (i.e., other dredged material disposal operat1ons) of the site, as-

well as regulation of public access to the site to reduce Tiability due to
accidents and the disposal of garbage and other miscellaneous wastes. If the
facility will be actively used over a number of years, control of
re-vegetation and use of the facilities by migratory birds and other wildlife
may have to be 1ns£ituted.

6.3.4 Facility De-Commissioning

The first stage in de-commissioning is to ensure the Tong-term encapsulation
of the dredged materials. This may entail the covering of the site with a
special membrane or clay liner or simple in-filling to "bury" the materials.
This over-burden will also serve to increase the geotechnical strength of the
site, thereby increasing its potent1a1 subsequent use. A good example is the
Pier 26 development in Hamilton. There, the dewatered sediment has been
covered with layers of slag waste from an adjacent steeTmaking facility wh1ch
serves to both. d1spose of the s]ag and to provide a cover For the CDF.
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Long-term monitoring is often required as many of the potential chemical -
processes within the dredged sediments occur over long periods of time.
Specific discussion on the chemical reactions and potential Teaching that can
occur can be found in Gambrell et al. (1978) and Chen et aj. (1978). Such
monitoring will also assess the potential for infiltration from surface or
groundwaters. Provision for monitoring wells and drainage systems. may be
required.

The CDF can be designed and operated to facilitate other uses after
de-commissioning. Detailed discussion of re-use management can be found in
Montgomery et al. (1978). These uses could include industrial land, land to
augmeht port facilities (e.g., storage of containers), or recreational lands.

- Each subsequent use must be evaluated for its own special. requirements ranging
from geotechnical properties of the site through to the potential 1Mp1ications ‘
for long-term leaching of chemical constituents from the site. Vegetation of
the de-commissioned site may be desirable but must be controlled to inhibit
the uptake of contaminants into the vegetation (Folsom et al. 1981). This
particularly applies to agricultural use bf the site. The overall
cost/benefit evaluation of a dredging project can include subsequent'usefof a
CDF. '

6.4 CDF Examples

Since the early 1970’s the shoreline or upland CDF option has been the most -
commonly used mode of dispoéa] for dredged‘méterials in the Great Lakes both
in Canada and the United States. The primary purpose was to restrict the
dispersion of contaminated sediments which was believed to be occurring from
open water sites and to remove contaminated sediments from the Great Lakes
thereby assisting in the improvement of water quality.

Detailed information on specific CDFs can be obtained from PubTic Works Canada
(Ontario Region,‘Toronto or Marine Directorate, Ottawa) or U.S. Army Corps of
Engineers District Offices (Buffalo, N.Y., Detroit, Michigan or Chicago,
ITlinois). In most cases, the information is in the form of internal
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reports/memos.. More detailed information on the design and management of

nfined disposal facilities can be found in Palermo et al. (1978), ,Hunt
et al. ('4]978), Walsh and Malkasian (1978) and subsequent unpublished reports
by the U.S. Army Corps of Engineers.
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. Appendix A
Evaluation of Dredged Material for Suitability for
Open Water Disposal
(Reprinted from Persaud et al. 1992)

Assessment of the Suitability of Dredged Material for Open Water Disposal

Dredged material refers to any material removed from the bottom of a
watercourse as a result of capital or maintenance dredging, remedial action or
spills clean-up. The conditions outlined below relate only to material being
considered for disposal in open water and does not include material to be
placed within Confined Disposal Facilities (CDFs). Analyses will be performed
for all parameters listed in Tables A.1 and A.Za, un?éss previous data suggest
the absence of certain parameters. Chemical analysis for compounds listed in
Table 2b will be performed where specifically requested by MOE_or where there
is reason to suspect contamination by PAH compounds. In addition, chemical
analysis may be required for some or all of the pafameters in Table A.3 on a

case specific basis.

A. Disposal in Areas With Sediment Quality Equal to or Better Than
the No Effect Level Guidelines.

The dredged material to be disposed of must not exceed the No Effect
Level Guidelines. ’ |

B. Disposal in Areas With Sediment Quality Exceeding the No Effect
Level Guidelines. . ‘

The dredged material to be disposed of in such areas must be below
the Lowest Effect Level Guidelines, subject to the conditions described below:

(i) The Miaistry recognizes that in an area as geologically diverse as
Ontario, local natural sediment'1evels of the metals may vafy
considerably and in certain areas, such as wetlands, the organic
matter content and nutrient levels may be naturally high.
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T
Table A.1: Provincial Sediment Quality Guidelines for Metals and Nutrients. ‘
(values in ug/g (ppm) dry weight unless otherwise noted)

No Effect Lowest Effect Severe Effect

TP

- : ‘ Gm

METALS Level , Level Level
Arsenic - .6 33
. Cadmium - 0.6 10
Chromium - : 26 110
Copper - 16 110
Iron (%) - - 2. 4
Lead - . : 31 250
Manganese - ' 460 1100
Mercury - ' 02 2
Nickel - 16 75
Zinc - ' 120 820
NUTRIENTS
TOC (%) - ) 1 10
TKN . . - ‘ 550 4800
2000

- values lcss than 10 have been rounded to 1 significant digit. Values greater than 10 have bcen rounded to
two' significant digits except for round numbers which remain unchanged (e.g., 400).

. denotes msufﬁczent data/no suitable method.

TOC - Total Orgamc Carbon  TKN - Total Kjeldahl Nitrogcn TP - Total Phosphorus

- YA T R EvRr S R S PRIRNS- NP S F e d % .

METALSzith»afeagsﬁheréafdc&ﬁfbéckgrbuhdﬁTeveTslare:adeé'the Lowest
Effect Level, the Tocal background level will form the practical
Tower 1imit for management decisions. In some waterbodies surficial
sediments upstream of 'all discharges may be atceptab1e~for

" calculation of background values. Where it cannot be shown that such
areas are unaffected by Tocal dischafgés, the pre-colonial sediment
“horizon is used. Site specific background for metals 'is calculated as
the mean of 5 replicate samples from surficial sediment théf has.not
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.ole A.2a: vamc:alSedmentQuammedelmsforPCBsandOrganodlbnnerM&&
(values in ug/g (ppm) dry weight unless otherwise noted)

Compound - No Effect Level . Lowest Effect . Severe Effect Level
' Level (ug/g organic carbon)*
Aldrin ’ - - - 0.002 8
BHC - ' 0.003 : 12
«-BHC - 0006 10
B-BHC - 0.005
~-BHC 0.0002 - (0.003) ay
Chlordane 0.005 ' 0.007 6
DDT(total) . - - 0.007 12
op+pp-DDT - _ - : 0.008 71
pp-DDD - | 0.008 6
pp-DDE - 0.005 19
Dieldrin 0.0006 ' 0.002 ' -9
Endrin : 0.0005 0.003 130
HCB 001 . ‘ 0.02 24
Heptachlor 0 0003 - -
H epoxide 0.005+ 5
Mirex : i ' - 0.007 130
PCB(total) ; , 0.01 : 0.07 © 530
PCB 1254 - (0.06)" 34y
PCB 1248 - (0.03)* (150)°
PCB 1016* - (0.007y 53y
PCB 1260° - (0 005)" -y

Lowest Effect Levels and Severe Effect Levels are based on the 5th and 95th pcrocnules respecuvely of the
Screening Level Concentratmn (SLC) (see Section 4.2.4) except where noted otherwise.

() Denotes tentative guxdelmcs

- Values less than 10 have been rounded to 1 significant digit. Values greater than 10 have been rounded to
2 §1gnlﬁcant digits except for round numbers which remain unchanged. - -

- 10% SLC.

. Deitha L B T

90% SLC. : .
Analyses for PCB Arochlors are not mandatory unlcss spcuﬁm]ly rcquestcd by MOE

- Insufficient data to calculate guideline.

* Numbers in this column are to be converted to bulk sediment values by multiplying by the actual TOC
concentration of the sediments (to a.maximum of 10%), e.g. analysis of a sediment sample gave a PCB value
of 30 ppm and a TOC of 5%. The value:for PCB in the Severe Effects column is first converted to a bulk
sediment value for a sediment with 5% TOC by multiplying 530 x 0.05 = 26.5 ppm as the Severe Effect -
Level guidelines for that sediment. The measured value of 30 ppm is thcn compared thh this bulk sediment
value and is found to exceed.the guideline.
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Table 2b: Provincial Sediment Quality Guidelines for Polycyclic Aromatic Hydrocarbons.
(values in ug/g (ppm) dry weight unless otherwise noted) -

Compound No Effect Level - Lowest Effect - Severe Effect Level
’ Level (ug/g organic carbon)*
Anthracene - o - 0220 370
* Benz[aJanthracene . 0320 1,480
. ~Bcn20[k]ﬂuoranthcnc . - o 0.240 1,340
Benzo[a]pyrene - - . 0370 ‘ 1,440
Benzo[g,h,x]perylene - 0.170 320
* Chrysene - 0340 ' 460
Dibenzo[a,h]anthracene ' - 0.060 - .10
Fluoranthene - _ . 0.750 . 1,020
" Fluorene - ‘ ' ‘ .’ 019 - - 160
Indeno[1,23-cd]pyrene » - | 0200 320
" Phenanthrene - : - o 0.560 950
Pyrene - . ‘ » | '0.490 : 850
PAH (total) | - I 10,000

(Guidelines could not be calculated for Accnaphthcne, Accnaphthylenc, Benzo[bjfluorene and Naphthalenc
due to insufficient data. These will be calculated when sufficient data is available.)

Lowest Effect Levels and Severe Effect Levels are based on the. 5th and 95th percentiles respccuvely of the
Screening Level Concentration (SLC) (see Section 4.2.4) cxcept where noted otherwise. "

- Insufficient data to calculate gmdclmc

* Numbers in thxs column are to be converted to bulk sediment values by multiplying by the actual TOC
 concentratioms of the: sediments (to- = maxinmme of. 10%); eg- analysis off & sediment: sample: gave aB(a)B
"~ value of 30 ppme and & TOC. of 5%. The value for B(a)E ix the: Severs: mm&mmto a
bulk sediment value for a sediment with 5% TOC by multiplying 1443 x 0.05 = 7Z ppmx as the Severe Effect
Level gmdehnc for that sediment. The measuréd value of 30 ppm is then comparcd with this bulk sediment
value and is found to not cxcced thc gmdelmc :

PAH (total) is the sum of 16 PAH compounds Accnaphthenc Accnaphthylcne, Anthraccnc,
Benzo[k]fluoranthene, Benzo[b]fluorene, Benzo[a]anthracene, Benzo[a]pyrene, Benzo[g,h,i]perylene,
Chrysene, Dibenzo[a,hjanthracene, Fluoranthene, Fluorene, Indeno[1,2,3-cd]pyrene, Naphthalene,
Phena.uthrenc and Pyrcne ‘ ~
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Table A3: Additional Parameters.
Parameters carried over from the Open Water Disposal Guidelines (1976).

Parameter - Guideline -
Oil and Grease ‘ ’ 0.15%
Cyanide 0.1 ppm
- Ammonia + . 100 ppm
Cobalt : 50 ppm
Silver - 05 ppm

Routine testing for these parameters would not be required but may be requested on a case-specific basis.

been directly affected by man’s activities or from the ‘pre-co]onial’.sediment
horizon. The calculations are described in Section 4 of the Ministry’s
"Guidelines for the Protection and Management of Aquatic Sediment Quality in

Ontario” and are reproduced belpw:

The mean of 5 surficial sediment samples (top 5 cm) taken from an
‘area contiguous to the area under investigation, but unaffected by

any current or historical point source inputs.

Table A.4: Background Levels for the Metals

Metal Background
Arsenic : . 42
Cadmium . 11
Chromium ' 31
Copper : .25

. Iron (%) ; 312
Lead ‘ v 23
Manganese ‘ ‘ 400
Mercury _ : * 010
Nickel ‘ » .31
Zinc : , 65

Values are based on analyses of Great Lakesfpre-tx)lonial sediment horizon.
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Table AS: Background Sedment Concentranons* of Organic Compounds.

Compound . Background (pg/ g dry wt.)
Aldrin A | 0.001
a-BHC ‘ 0.001
B-BHC - ' : : N 0.001
~v-BHC , : 0.001
Chlordane : - : 0.001
DDT (total) : : 0.01

~op+pp DDT I 0.005
pp-DDD 0.002
pp-DDE * T v 0.003
Dieldrin I 0.001
Endrin - 0.001
HCB 0.001
Heptachlor ’ ' ' 0.001

. Heptachlor epoxide : ) 0.001
Mirex : ' - 0001 .
PCB (total) o ‘ 0.02 -

¥ Values are based on the lnghest of the Lake Huron or Lake Superior mean surficial sedlment
' conccntrauons . ,

“-
or:

The mean of 5 samples taken by a sediment core from the pre-colonial
~ sediment horizon. The pre-co]ohia]'horizon is generally determined as
the sediment below the Ambrosfa sediment horizon. Except in areas of .
high sedimentation, such as river mouths, this can be est1mated as that -
. sed1ment 1y1ng be1ow»the 10 cm sedJment.depth

vATternat1veTy, the mean background va]ues fbr‘the Great Lakes Bas1n as
presented in Table A.4 may be used.

NUTRIENTS:,AreaS‘of high natural organic matter content, such as -marshes
and other types of wetlands, can be readily distinguished'from,those ;
resulting from. anthropogenic éources. In such cases, for the nutrients
listed in Table A.1, the Tocal background would serve.as the pract1ca1
Tower Timit For ‘management action.
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(ii) It 15 also recognized that Tong-range sources such as atmospheric
deposition have contributed to accumulation of organic compounds in
areas remote from any specific source. Therefore, in those areasAwhere
specific sources cannot be determined, the practical lower Timit for
management action is the Upper Great Lakes deep basin surficial sediment

concentration. These have been defined for a number of organ1c compounds

and are presented in Table A.5.

Detailed application of these guidelines is described below and is shown in

Figure 1.
Sediment Evaluation for Dredged Material Disposal

Dredge material disposal in open water requires that both the material
to be removed as well as the material in the disposal area be analyzed. Each
parameter is compéred to the PSQG levels. In practice, the material is matched
to the disposal area,Awh1ch in turn will be class1f1ed into one of three

roups.

Group 1 , :
la. The concentrations of contaminants in sediments in the disposal area are

below the No Effect Level. If the concentrations in the dredged material
are also below the No-Effect Level the material is suitable for disposal
at this.site. . '

1b.. IF’the concentrat1ons in the dredged*sed}ments are.above the No Effect
Level then this material is not suitable for d1sposa1 at this site,
since this would result in contamination of a clean site with sediment
of a 1esserlgua1ity. However, if the concentrations in the dredged
material are below the ﬂoWest Effect Level, it may be suitable for
disposal at another site where existing sediment concentrations are
above the No Effect Level. “

lc. Material that éxceeds the_Lowest Effect Level for any parémeter is not -
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suitable for open- water dispb§a1 at this site.

Group 2

2a.

 The sediments- in the disposal area are above the_No‘Effect Level but

sti11 below the Lowest Effect Level. If the concentrations in.the
dredged material are below the No Effect Level then the material is

* suitable for open water disposal at this site.

Similarly, if the dfedged material is above the No Effect Level but

2b.
below the Lowest Effect Level, the material is also suitable for
disposal at this site. Material that exceeds the Lowest Effect Level is
not suitable for open water disposal at this site.

Group 3. » 4

3a. If the sediments in the disposal.area are contaminated to above the .
Lowest Effect Level, material that is below the Lowest Effect Level is '
suitable for open water d1sposa1 at this s1te '

0. Material that exceeds the Lowest Effect'LeveT for organic tompoundS'and

mercury is not suitable for opeh water disposal. Material that exceedsf
the Lowest Effect Level for metals other than mercury is suitable for
open water disposal under certain conditions. If the material is at or
below the Great Lakes background (as defined in Table A.4) and does not
exceed ambient sediment Tevels then the material is suitable for open
water disposal at. this sjte. | | |

-
-

Genera] Cond1t1ons Govern1nq EvaTuat1on

In addition to the site spec1f1c conditions descr1bed above, the fo]]ow1ng

general conditions will also apply to sediment assessment for the purposes of:

dredged material eva]uatioh and disposal.

(&)

Material-will be tested by bulk sediment analyses. and results reported

on a dry weight basis (MOE Analytical Methods (MOE 1983) or MOE approved

equivalent analytical procedures to be used).

oo . - a6
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(b)

(c)

()

(e)

(f)

For the purposes of sediment or fill quality evaluation, actual
analytical results. reported by the perform1ng Taboratory must be

‘ prov1ded However, in comparing the results with the parameter values in

the guidelines the results will be rounded as follows: i if the reported
value is less than ten, it will be rounded to one significant digit.
Values greater than 10 will be rounded to two significant digits. Round
numbers remain unchanged. ' ‘

e.g.. : Reported Value ~ Rounded Value

<10 1.78 2 '
' 0.0364 0.04
0.0052 - 0.005
>10 10.827 . 11
128.4 130

If all parameter values for é‘givén'materiél are at or below the No
Effect Level Guidelines, that material passes the guideline and it is
anticipated that the material will have no adverse chemical effects on
aquatic life or water quality. V

If a sinQ]e parameter value for a given material, based on a sampling
program, exceeds the No Effect Level Guideline but is below the Lowest
Effect Leve] Gu1de11ne, the material fails the No Effect Level
Guidelines and would be considered as having a neg11g1b]e potential to
1mpa1r the aquatic environment.

If a s1ng1e parameter value for a g1ven material, based on a samp]ing
program, is at_or above the Lowest Effect Level Gu1de11nes that
material fails the guideline and it is anticipated that such material
may have an adverse effect oni$ome benthic'bio1ogica1 resources. If all
values are below the Lowest Effect Level Guidelines, no significant
effects on benthic biological resources are anticipated.

If any single parameter value for a given-material, as determined by a
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sampling program, is at or above the Severe Effect Level Guideline, that
material is considered highly contaminated and will 1ikely have a
significant effect on benthic biological resources.
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